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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device which is usable for a long period of time 
with reduced electric power consumption while providing 
sufficient luminance in any use condition by electrically 
connecting pixel electrodes for reflection and pixel 
electrodes for transmission. 

SOLUTION: An active matrix substrate has gate wiring 1, 
contact holes 8, interlayer insulating films 9, the pixel 
electrodes 10 for reflection, the pixel electrodes 11 for 
transmission, etc. The contact holes 8 are disposed at 
the interlayer insulating films 9 in order to connect the 
pixel electrodes 1 1 for transmission and auxiliary 
capacitor electrodes 5. This active matrix substrate as 
the pixel electrode 10 for reflection and the pixel 
electrode 1 1 for transmission within one pixel. The pixel 
electrode 10 part for reflection which reflects the light 
from outside and the pixel electrode 1 1 part for 

.transmission which allows the transmission of the light - : ^ : -. , • ^*7>V:.-.-.- 

of a back light are formed in the one pixel. Then, the A 
switching of transmission and reflection to allow the use of the device as a reflection liquid 
crystal display device in a bright place and to allow the use of the device as a transmission type 
liquid crystal display device by lighting the back light in a dark place is made possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] An insulating substrate, two or more 
gate wiring prepared on this insulating substrate, 
and two or more data wiring which intersects this 
gate wiring, The active matrix substrate which 
has the driver element prepared in the 
intersection of this gate wiring and this data 
wiring, and the picture element electrode 
electrically connected to this driver element, In 
the active matrix liquid crystal display which has 
the liquid crystal layer which intervened between 
the opposite substrate with which the 
counterelectrode was formed, and said 
active matrix substrate and said opposite 
substrate, and a back light Said picture element 
electrode is an active matrix liquid crystal display 
characterized by having a picture element 
electrode for reflection, and a picture element 
electrode for transparency. 

[Claim 2] The active matrix liquid crystal display 
according to claim 1 characterized by connecting 
electrically said picture element electrode for 
reflection, and said picture element electrode for 
transparency. 

[Claim 3] The active matrix liquid crystal display 
according to claim 1 characterized by forming said 
picture element electrode for reflection in the 
upper part of said driver element. 
[Claim 4] The active matrix liquid crystal display 
according to claim 1 characterized by making 
larger than the area of the part which penetrates 
the light of a back light with said picture element 
electrode for transparency area of the part which 
reflects an external light with said picture 
element electrode for reflection. 
[Claim 5] The active matrix liquid crystal display 
according to claim 1 characterized by preparing a 
micro lens between said active-matrix substrates 
and said back lights. 

[Claim 6] The active matrix liquid crystal display 
according to claim 1 characterized by having 
formed the interlayer insulation film which has a 
ramp or concave heights on said drain electrode, 
and forming said picture element electrode for 
reflection on this interlayer insulation film. 
[Claim 7] The active matrix liquid crystal display 
according to claim 1 characterized by forming said 
picture element electrode for reflection in the 



same layer as said gate wiring or said data wiring. 
[Claim 8] The active matrix liquid crystal display 
according to claim 7 characterized by connecting 
electrically gate wiring of the picture element 
which adjoined said picture element electrode for 
reflection formed in the same layer as said gate 
wiring. 

[Claim 9] The active matrix liquid crystal display 
according to claim 7 characterized by inputting 
the same signal as the signal impressed to said 
counterelectrode into said picture element 
electrode for reflection formed in the same layer as 
said gate wiring. 

[Claim 10] The active matrix liquid crystal display 
according to claim 7 to 9 characterized by 
superimposing said picture element electrode for 
reflection and drain electrode, or the picture 
element electrode for transparency formed in the 
same layer as said gate wiring, and forming 
auxiliary capacity. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the liquid crystal display equipped with the 
transparency viewing area and the reflective 
viewing area. 
[0002] 

[Description of the Prior Art] As a liquid crystal 
display, the active matrix liquid crystal display in 
which the thin film transistor (TFT) or MIM 
component constituted by the amorphous silicon 
was formed on the substrate is known with gate 
wiring of every two or more which crosses 
mutually, and data wiring. There are a 
transparency mold liquid crystal display which 
uses ar back light as the light source; and a 
reflective itiold liquid crystal display which 
reflects an external light and is used for a display 
in this active-matrix substrate. In these active 
matrix liquid crystal displays, the transparency 
mold liquid crystal display and reflective mold 
liquid crystal display of high numerical aperture 
structure which make a picture element electrode 
superimpose on gate wiring and data wiring 
through an interlayer insulation film are 
developed, using organic materials, such as 
photosensitive transparence acrylic resin, as an 
interlayer insulation film. 

[0003] Drawing 8 (a) is the top view of the 
reflective mold liquid crystal display of the high 
numerical aperture structure where the organic 
compound insulator was used as an interlayer 
insulation film, and drawing 8 (b) is the sectional 
view showing the F-F cross section of drawing 8 
(a). The active matrix liquid crystal indicating 
equipment shown in drawing 8 is equipped with 
the gate wiring 1, the data wiring 2, a driver 
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element 3, the drain electrode 4, the auxiliary 
capacity electrode 5, gate dielectric film 6, the 
insulating substrate 7, a contact hole 8, an 
interlayer insulation film 9, the picture element 
electrode 10 for reflection, and the auxiliary 
capacity wiring 12. 

[0004] It can consider as a transparency mold 
liquid crystal display by using as the electrode of 
transparence the picture element electrode 10 for 
reflection of the active matrix liquid crystal 
display shown in drawing 8 . 

[0005] In order to reduce the capacity generated 
by making a picture element electrode 
superimpose on gate wiring and data wiring 
through an interlayer insulation film 9 as an 
ingredient of the interlayer insulation film 9 used 
for this high numerical aperture structure, it is 
required that forming by the thickness of several 
micrometers is easy that a dielectric constant 
should be small as compared with silicon nitride 
etc., etc., and the organic compound insulator is 
used. 

[0006] Moreover, although it is necessary to form a 
contact hole in an interlayer insulation film 9 in 
order to form this high numerical aperture 
structure, and to take electric contact of the drain 
electrode 4 arranged by the lower layer of an 
interlayer insulation film 9, and the picture 
element electrode arranged in the upper layer of 
an interlayer insulation film 9 After applying a 
liquefied resin ingredient to a substrate by the 
spin applying method by using photosensitive 
acrylic resin as an interlayer insulation film 9, 
Since it can expose at a FOTORISO process, 
patterning can be carried out by performing 
development - -by - the— alkaline - solution - -and - a 
contact hole "can be formed; it ""is possible to 
perform membrane formation" and patterning to 
coincidence. 
[0007] 

[Problem(s) to be Solved by the Invention] In order 
that the transparency mold liquid crystal display 
which uses the light from a back light for a display 
might use a back light, there was much power 
consumption, and when a dc battery was used, it 
had the trouble that continuous duty time amount 
was short. 

[0008] Moreover, although there was little power 
consumption and it had the advantage in which 
continuous duty time amount was long since a 
back light was not used for a reflective mold liquid 
crystal display, reflectivity was not enough and 
there was a trouble of being hard to use it in a 
dark place. 
[0009] 

[Means for Solving the Problem] Two or more gate 
wiring with which this invention was prepared on 
the insulating substrate and this insulating 



substrate, The driver element prepared in the 
intersection of two or more data wiring which 
intersects this gate wiring, and this gate wiring 
and this data wiring, The active-matrix substrate 
which has the picture element electrode 
electrically connected to this driver element, In 
the active matrix liquid crystal display which has 
the liquid crystal layer which intervened between 
the opposite substrate with, which the 
counterelectrode was formed, and said 
active-matrix substrate and said opposite 
substrate, and a back light Said picture element 
electrode is characterized by having a picture 
element electrode for reflection, and a picture 
element electrode for transparency. the 
transparency reflection which according to this 
invention uses as a reflective mold liquid crystal 
display in a bright place, turns on a back light in a 
dark place and can be used as a transparency 
mold liquid crystal display ■■ formation of a 
switchable active matrix liquid crystal indicating 
equipment is attained. 

[0010] Moreover, this invention is characterized by 
connecting electrically said picture element 
electrode for reflection, and said picture element 
electrode for transparency. Since the picture 
element electrode for reflection and the picture 
element electrode for transparency are connected 
electrically, it is not necessary to prepare wiring 
for inputting a driving signal separately, and 
according to this invention, the configuration of a 
active-matrix substrate can be simplified. 
[0011] Moreover, this invention is characterized by 
forming said picture element electrode for 
reflection in the upper part of said driver element. 
According- <to« this- -invention; the- picture- element 
electrode,, for reflection is formed on a /driver 
element, and it can prevent the light from the 
outside carrying out incidence to a driver element. 
[0012] Moreover, this invention is characterized by 
making larger than the area of the part which 
penetrates the light of a back light with said 
picture element electrode for transparency area of 
the part which reflects an external light with said 
picture element electrode for reflection. According 
to this invention, the picture element electrode for 
transparency is not contributed to the brightness 
of a panel, when having switched off the back light, 
but in order to contribute to the brightness of a 
panel irrespective of lighting of a back light, and 
putting out lights, the picture element electrode 
for reflection which reflects the light from the 
outside can stabilize the brightness of a display by 
enlarging the area, when the light of a back light 
puts out the light, or also when brightness is low. 
[0013] Moreover, this invention is characterized by 
preparing a micro lens between said active-matrix 
substrates and said back lights. The brightness of 
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a display can be raised even if it does not raise the 
brightness of the back light itself, since the light 
from the back light covered with the picture 
element electrode for reflection, gate wiring, etc. 
can be brought together in the picture element 
electrode for transparency according to this 
invention. 

[0014] Moreover, this invention is characterized by 
having formed the interlayer insulation film 
which has a ramp or concave heights on said drain 
electrode, and forming said picture element 
electrode for reflection on this interlayer 
insulation film. Since a flare comes out in the 
direction in which the light from the outside is 
reflected by the picture element electrode for 
reflection according to this invention, an angle of 
visibility can be extended. 

[0015] Moreover, this invention is characterized by 
forming said picture element electrode for 
reflection in the same layer as said gate wiring or 
said data wiring. According to this invention, 
there is no need of establishing independently the 
process which forms the picture element electrode 
for reflection, and a routing counter and a 
manufacturing cost are not made to increase. 
[0016] Moreover, this invention is characterized by 
connecting electrically gate wiring of the picture 
element which adjoined said picture element 
electrode for reflection formed in the same layer as 
said gate wiring. According to this invention, since 
it connects with gate wiring electrically and the 
picture element electrode for reflection is, stray 
capacity-ization can be prevented and auxiliary 
capacity can be formed between drain electrodes. 
[0017] Moreover, this invention is characterized by 
-inputting-the-same^ - 
to said counterelectrode into said picture element 
electrode for reflection formetl in the same layer as 
said gate wiring. Since the same signal as the 
signal impressed to a counterelectrode is inputted 
into the picture element electrode for reflection 
according to this invention, stray capacity-ization 
can be prevented. 

[0018] Moreover, this invention is characterized by 
superimposing said picture element electrode for 
reflection and drain electrode, or the picture 
element electrode for transparency formed in the 
same layer as said gate wiring, and forming 
auxiliary capacity. According to this invention, the 
auxiliary capacity of the electrical potential 
difference impressed to a picture element 
electrode can be formed using the picture element 
electrode for reflection. 
[0019] 

[Embodiment of the Invention] 
(Operation gestalt l) Drawing 1 (a) shows the top 
view of the active-matrix substrate of the 
operation gestalt 1 of this invention, and drawing 



1 (b) shows the sectional view of the AA cross 
section of dra wing 1 R> 1 (a). 

[0020] The active-matrix substrate is equipped 
with the gate wiring 1, the data wiring 2, a driver 
element 3, the drain electrode 4, the auxiliary 
capacity electrode 5, gate dielectric film 6, the 
insulating substrate 7, the contact hole 8, the 
interlayer insulation film 9, the picture element 
electrode 10 for reflection, and the picture element 
electrode 11 for transparency. It connects as 
electrically as the drain electrode 4, and the 
auxiliary capacity electrode 5 is superimposed on 
the gate wiring 1 through gate dielectric film 6, 
and forms auxiliary capacity. The contact hole 8 is 
established in the interlayer insulation film 9, in 
order to connect the picture element electrode 11 
for transparency, and the auxiliary capacity 
electrode 5. 

[0021] This active-matrix substrate is equipped 
with the picture element electrode 10 for reflection, 
and the picture element electrode 11 for 
transparency into one picture element, and as 
shown in drawing 2 , it forms picture element 
electrode 10 part for reflection which reflects the 
light from the outside into one picture element, 
and picture element electrode 11 part for 
transparency which penetrates the light of a back 
light. 

[0022] Drawing 2 is the sectional view showing the 
liquid crystal display using the active-matrix 
substrate shown in drawing 1 , and has the data 
wiring 2, the drain electrode 4, gate dielectric film 
6, the insulating substrate 7, an interlayer 
insulation film 9, the picture element electrode 10 
for reflection, the picture element electrode 11 for 
-transparency^ - the— color v.filter layer - - 13/^- a ♦ 
counterelectrode 14, the liquid crystal layer 15; 
the orientation film 16r the polarizing plate 17, 
and the back light 18. 

[0023] It is more desirable to make area of picture 
element electrode 10 part for reflection larger 
than picture element electrode 11 part for 
transparency, in order that picture element 
electrode 10 part for reflection which reflects the 
light from the outside may contribute to the 
brightness of a panel irrespective of lighting of a 
back light and putting out lights, although picture 
element electrode 11 part for transparency which 
penetrates the light of a back light 18 does not 
contribute to the brightness of a panel when 
having switched off the back light. 
[0024] Although the picture element electrode 10 
for reflection was formed on the picture element 
electrode 11 for transparency and it has connected 
electrically with this operation gestalt in order to 
input the same signal as the picture element 
electrode 10 for reflection, and the picture element 
electrode 11 for transparency, the picture element 



electrode 10 for reflection and the picture element 
electrode 11 for transparency may not be 
connected electrically, but another signal may be 
inputted into each, and a separate display may be 
performed. 

[0025] The light from the back light 18 by which 
incidence is carried out to the field in which the 
picture element electrode 10 for reflection was 
formed in the liquid crystal display of drawing 2 
Since it cannot use as a display light, as shown in 
the sectional view of the liquid crystal display 
shown in drawing 3 , a micro lens 19 and the 
micro-lens protective layer 20 are formed between 
a back light 18 and a liquid crystal display panel. 
Make the field of the picture element electrode 11 
for transparency in which the picture element 
electrode 10 for reflection is not formed of a micro 
lens 19 condense back light light, the amount of 
the light which penetrates the picture element 
electrode 11 for transparency is made to increase, 
and the brightness of a display can be raised. 
[0026] Drawing 4 (a) shows the top view of the 
active-matrix substrate of other examples of this 
operation gestalt, and the sectional view of the 
B-B cross section of drawing 4 (a) is shown, 
drawing 4 (b) may be reversing the field of the 
picture element electrode 10 for reflection, and the 
picture element electrode 11 for transparency to 
drawing 1 , and it may change suitably the surface 
ratio of the picture element electrode 10 for 
reflection, and the picture element electrode 11 for 
transparency. 

[0027] When the active-matrix substrate of 
drawing 1 is compared with the active-matrix 
substrate of drawing 4 , since the direction of the 
■^active'- matrix^ sub strate -of - dr a wing—l^ forms -the 
picture element electrode 10 for reflection on a 
driver element 3, and it can prevent the light-from 
the outside carrying out incidence to a driver 
element 3 and it is arranged in the center whose 
picture element electrode 11 for transparency is a 
picture element, it is easy to form the micro lens 
19 for condensing. 

[0028] In this invention, although the way which 
gathers a numerical aperture as much as possible 
adopted high numerical aperture **** which 
intervened the interlayer insulation film 9 which 
consists of an organic compound insulator 
between a picture element electrode, the gate 
wiring 1, and source wiring 3 with ****** and this 
operation gestalt in order to form the part which 
reflects light into one picture element, and the 
part to penetrate, other structures may be used. 
[0029] (Operation gestalt 2) Drawing 5 (a) shows 
the top view of the active matrix substrate of the 
operation gestalt 2, and drawing 5 (b) shows the 
sectional view of the OC cross section of drawing 
5(a). 
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[0030] The active matrix liquid crystal display of 
the operation gestalt 2 forms the picture element 
electrode 10 for reflection on the interlayer 
insulation film 9 in which a ramp or concave 
heights was formed, and since a flare comes out in 
the direction in which the light from the outside is 
reflected by the picture element electrode 10 for 
reflection, it can extend an angle of visibility. 
[0031] Moreover, if an interlayer insulation film 9 
is the thickest on the gate wiring 1 or the data 
wiring 2, and a ramp or concave heights is formed 
so that it may not form on the drain electrode 4, 
there is no need of forming the contact hole for 
taking electric contact of the drain electrode 4 and 
the picture element electrode 10, and since the 
orientation turbulence of the liquid crystal 
molecule generated for the steep level difference 
in the contact hole section can be prevented, a 
large numerical aperture can be taken. 
[0032] The drain electrode 4 serves as the picture 
element electrode for transparency, and is a 
transparent electrode which consists of ITO etc. 
[0033] Moreover, it is necessary to hold down the 
tilt angle of the ramp of an interlayer insulation 
film 9, or the concavo-convex pitch of concave 
heights to the include angle which is extent which 
can perform rubbing processing enough after 
forming the orientation film, and conditions 
[ ****** ] are used for it to each rubbing conditions 
and a liquid crystal molecule. 

[0034] A micro lens can be prepared in drain 
electrode 4 part which served as the picture 
element electrode for transparency also in this 
operation gestalt, and the brightness at the time 
of back light lighting can be increased. 
- « [0035] (Operation- gestalt-- 3) ~ Dr a wing-^6 =^(aV shows - 
the top view of the active-matrix substrate of the 
operation gestalt 3. and drawing 6 (b) shows the 
sectional view of the D-D cross section of drawing 
6 (a). 

[0036] In this operation gestalt, the picture 
element electrode 10 for reflection is formed in the 
same layer as the gate wiring 1 at the same 
process. If it does in this way, there will be no need 
of establishing independently the process which 
forms the picture element electrode 10 for 
reflection, and a routing counter and a 
manufacturing cost will not be made to increase. 
[0037] In the case of this operation gestalt, the 
picture element electrode 10 for reflection is not 
connected with the drain electrode 4 of a driver 
element 3, but it is used only for reflecting the 
light from the outside, and the picture element 
electrode 11 for transparency performs a role of an 
electrode for driving liquid crystal. 
[0038] Namely, control of the permeability of light 
which the picture element electrode 10 for 
reflection reflected is performed by controlling a 
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liquid crystal layer by the electrical potential 
difference of the picture element electrode 11 for 
transparency. 

[0039] Under the present circumstances, if no 
signals are inputted into the picture element 
electrode 10 for reflection, since stray capacity will 
occur between the drain electrode 4 or the picture 
element electrode 11 for transparency, it is 
desirable to input into the picture element 
electrode 10 for reflection a signal which does not 
have a bad influence on a display, by connecting 
with the adjoining gate wiring 1, stray 
capacity-ization can be prevented and auxiliary 
capacity can be formed between the drain 
electrodes 4. 

[0040] The brightness at the time of back light 
lighting can be increased by condensing to the 
picture element electrode for transparency by the 
micro lens also in this operation gestalt. 
[0041] It is more desirable for this invention to 
also gather a numerical aperture as much as 
possible, in order to form the part which reflects 
light into one picture element, and the part to 
penetrate. 

[0042] So, other structures may be used although 
the high numerical aperture structure which used 
the organic compound insulator for the interlayer 
insulation film was adopted as a configuration of 
this operation gestalt. 

[0043] (Operation gestalt 4) The top view of the 
active-matrix substrate of the operation gestalt 4 
is shown in drawing 7 (a), and the sectional view 
of the EE cross section of drawing 7 (a) is shown 

[0044] This operation gestalt forms the picture 
element- electroda-10 -for ^^refleetion- in the-same ; 
layer as the data: wiring 2. : : * * " . ~ ~ 
- [0045] If it does in this way, in-case -the- data •- 
wiring 2 is formed, the picture element electrode 
10 for reflection can be formed, and a routing 
counter and a manufacturing cost will not be 
made to increase. 

[0046] Since the high numerical aperture 
structure which minded the interlayer insulation 
film 9 also in the case of this operation gestalt is 
adopted, it is used only for the picture element 
electrode 10 for reflection reflecting the light from 
the outside like the operation gestalt 3, and only 
the picture element electrode 11 for transparency 
performs a role of an electrode for driving a liquid 
crystal molecule. 

[0047] That this operation gestalt differs from the 
operation gestalt 3 here is a point currently 
formed in the form which the drain electrode 4 
and the picture element electrode for reflection 
connected electrically, and when using the drain 
electrode 4 as a picture element electrode for 
transparency, without forming an interlayer 



insulation film 9, it also contributes the picture 
element electrode 10 for reflection to the drive of a 
liquid crystal molecule. 

[0048] The brightness at the time of back light 
lighting can be increased by condensing to the 
picture element electrode 11 for transparency by 
the micro lens also in this operation gestalt. 
[0049] It is more desirable to raise a numerical 
aperture also with this operation gestalt as much 
as possible, in order to form the part which 
reflects light into one picture element, and the 
part to penetrate. So, other configurations may be 
used although the high numerical aperture 
structure which used the organic compound 
insulator for the interlayer insulation film was 
adopted as a configuration of this operation 
gestalt. 
[0050] 

[Effect of the Invention] According to this 
invention, the active matrix liquid crystal display 
which can change a reflective mold and a 
transparency mold can be formed. Though 
sufficient brightness is taken out with any 
operating conditions when a user changes 
reflection to transparency according to an 
operating condition by this, a liquid crystal 
display that there is little power consumption and 
usable for a long time is realizable. 
[0051] moreover, the transparency reflection 
which uses as a reflective mold liquid crystal 
display in a bright place, turns on a back light in a 
dark place and can be used as a transparency 
mold liquid crystal display - formation of a 
switchable active matrix liquid crystal indicating 
equipment is attained. Moreover, since the picture 
- element^ electeode^for^ 
element electrode for . transparency are connected 
electrically, it is not necessary to prepare wiring- 
for inputting a driving signal separately, and the 
configuration of a active-matrix substrate can be 
simplified. 

[0052] Moreover, the picture element electrode for 
reflection is formed on a driver element, and it can 
prevent the light from the outside carrying out 
incidence to a driver element. Moreover, the 
picture element electrode for transparency is not 
contributed to the brightness of a panel, when 
having switched off the back light, but in order to 
contribute to the brightness of a panel irrespective 
of lighting of a back light, and putting out lights, 
the picture element electrode for reflection which 
reflects the light from the outside can stabilize the 
brightness of a display by enlarging the area, 
when the light of a back light puts out the light, or 
also when brightness is low. 

[0053] Moreover, the brightness of a display can be 
raised even if it does not raise the brightness of 
the back light itself, since the light from the back 
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light covered with the picture element electrode 
for reflection, gate wiring, etc. can be brought 
together in the picture element electrode, for 
transparency. Moreover, since a flare comes out in 
the direction in which the light from the outside is 
reflected by the picture element electrode for 
reflection, an angle of visibility can be extended. 
[0054] Moreover, there is no need of establishing 
independently the process which forms the picture 
element electrode for reflection, and a routing 
counter and a manufacturing cost are not made to 
increase. Moreover, since it connects with gate 
wiring electrically and the picture element 
electrode for reflection is, stray capacityization 
can be prevented and auxiliary capacity can be 
formed between drain electrodes. 
[0055] Moreover, since the same signal as the 
signal impressed to a counterelectrode is inputted 
into the picture element electrode for reflection, 
stray capacity ization can be prevented. Moreover, 
the auxiliary capacity of the electrical potential 
difference impressed to a picture element 
electrode can be formed using the picture element 
electrode for reflection. 



8 Contact Hole 

9 Interlayer Insulation Film 

10 Picture Element Electrode for Reflection 

11 Picture Element Electrode for Transparency 

12 Auxiliary Capacity Wiring 

13 Color Filter Layer 
.14 Counterelectrode 

15 Liquid Crystal Layer 

16 Orientation Film 

17 Polarizing Plate 

18 Back Light 

19 Micro Lens 

20 Micro-Lens Protective Layer 



[Brief Description of the Drawings] 

[Drawing l] It is the top view and sectional view 

showing the active-matrix substrate of the 

operation gestalt 1 of this invention. 

[Drawing 2l It is the sectional view showing the 

active-matrix substrate of the operation gestalt 1 

of this invention. 

[Drawing 3 1 It is the sectional view showing the 
active-matrix substrate equipped with the micro 
lens of this invention. 
•- [Drawing- 4]< 4t -is vthe -top- view- and- sectional-view - ~* - : - 
showing other : examples of the active matrix 
substrate of the ~ operation - gestalt- 1- of- this ~ 
invention. 

[Drawing 51 It is the top view and sectional view 

showing the active-matrix substrate of the 

operation gestalt 2 of this invention. 

[Drawing 6l It is the top view and sectional view 

showing the active-matrix substrate of the 

operation gestalt 3 of this invention. 

I Drawing 7l It is the top view and sectional view 

showing the active-matrix substrate of the 

operation gestalt 4 of this invention. 

[Drawing 8l It is the sectional view showing the 

conventional liquid crystal display. 

[Description of Notations] 

1 Gate Wiring 

2 Data Wiring 

3 Driver Element 

4 Drain Electrode 

5 Auxiliary Capacity Electrode 

6 Gate Dielectric Film 

7 Insulating Substrate 
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